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(57) Abstract: An improvement in 
volumetric energy density and weight 
energy density in a battery the negative 
electrode capacity of which is expressed 
by the sum of the capacity component 
by the occlusion and separation of a light 
metal and the capacity component by the 
precipitation and dissolution of the light 
metal. The prevention of the progress of a 
short circuit and damage inside the battery 
near the outermost periphery or innermost 
periphery of the wound electrode of 
the battery when a pressing force is 
applied from outside. The surface of the 
outermost periphery of a wound electrode 
(20) is coated with a positive electrode 
collector (21a). This positive electrode 
collector (21a) keeps at least a round of 
the outermost periphery of the wound 
electrode (20) exposed by the omission 
of the positive electrode mixture layer 
(positive electrode active substance) of the 
outer periphery surface. When the surface 
of the outer most periphery of the wound 
electrode (20) is coated with a negative 
electrode collector (22a), the negative 
electrode layer (negative electrode active 
substance) is omitted over the part of at 
least round of the outermost periphery of 
the wound electrode (20). 
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15 5fc^£oT^&„ 

*m&£0'J5Fr>A (Li) ^Siji^J:OTii-rs^i:^T#-5#i|sf^fflV^cU 
?<>A^^>-^m^^s &S^&MfcU5^A&Jg|£m>fcU^A-;fcfi 

M&&z>o mz, v?v&-&mm\$. i J?v&&m<D®mmf$.ik¥%m&2 o 

20 5 4mAh/cm ! af<, U 3^ A^ ;*>-#®MT^ 6ft&ll$&*m<Z) 

& zzxmw <Dmmfc\zM?zm9imm&t3i % nxztc Lithium 

Batteries, Jean-Paul Gabano $g, Academic Press (1983)) 0 

%i&m\zft\,\ iE&mr$T'®®?%v j±i *>\zttmLTM.m<Dftmtf 
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ftm<D&*\z&^Tmmttmommzv^vk*tfmis#%&$tzvfrh0'?$> 
ttfcft£t>z%tftcffite£\znmft^iEmtMmtf)mifair5teELT, mm 

&Z>. *%Wm$iz&%%im%<Z>V?V&-)knm~Cte, ±IBOck5^^ 

M O^i^i^I © m. M& J; tfHEflJZ fc £ § §fi/&# £ g&R ©#rffl£ £ 
<k3^*J&#£©im£J;oT^:b$n3fc©-C&3;fc©> ^5fe© 'J^^AiJtJ; 
Dfc*5t»*ia:t)(DT»5:t*6, mffirtgBTrOIESilt® £ ©Mi&££ 
6fcflt*fcKf<Ct*t, .fcDSBKSHfSftS. fi:&©ii?l6{c£tt£p , gg&© 

pf®fc»*ji*a*bfc'b©af«iai/fc'b©T»*fcj&, ^-©#i§f#:©^i.ji^ . 

H-m j pmtom\zm®nzw&LTK%mya%m\z. nmwm^oti&totemE. 
ij*&vitmtiia\zm<bmM&&v*?^ifrmz$>zi)U nmnBammnmft 

^©g&^Tjswitss-rfc, ssfc«iv^#te*T««*«ji^t^*rvit)©t 
■3fc»SMtft©»#fctt, ««rt«©#ia«j6te*^*j»4©*tta£*^L-c 

*>3fe#-r*J:t*Jx*;^-f&K**«lcra±'r*2:-tfc:*^-r5'b©t&oT 



WO 02/078113 PCT/JP02/02586 

3 

•2) cl <t -2) o 

5BW©IBw 

*»Wfc«fc**l©«»WU .jEM«^©%SiCjESf5ttM«{iA%:jE«a:, 

*£:ftLTmfc^fo$ft#®$nT3£|§i#:£j&U AV©M#S&0l©Rft& 
«k^«JRKi*M*^t«^JR©Wffl*«fctX»*tJ;SM^t©ftfc < fcD 
Ifc^n^lMoT, «0#©*^H©*ffi)6«iES««^lt«fcoTiRfctlT 

4>&<t«>#®#©«^JlSlffl-r*fiB.»K:g^Tn«fi!l 

*®*«iESfi&«HjgTft«*nTvi&mta»^*^rbTv>s'b©T*s. 

AS2t«#©i£®fc:AS»fe8JI£#&fcA«B£3&*> 

*«*KK«fcSMifi»t*l^«©«ffi*J:«»»ic**Mj«^t©|BK«fcO 

»^fcitoT^««*H««A*Js*AJBT*«artiT^&^«fia;^ftirbT^ 
■*ft^i/Tafc£fc>i!m*iasnT#ia#:ftjfcu Att©&A#tg&jR©RjK& 

«fc^«JKK:*****»t«^«©WW*J;If»»k:**Mj5fc^i:©iaiC«kD 
£D> lEiit^tt, i'b#liI#©«rtJfl*l« , r*«^R:HoTrt«ft( 
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t<Dm\z&Qmt>2ti%mmT'$>-?x. jEmmnm** ^mm^M^mmtDm 
J5%iEmmy!inmx&%.iznxKf3i^mg®fr*%i,, Mm$km&tf, ftmm& 
15 £&fomffi<Dm%zMmm®nmx$Lmznx^ti\,*mM.ffift$:i%L, jEmmn 
# © <t n mmmft © sm 1 £ s&E-b /n^ - * £ ^ t t t> -e-fc 

*mwiz£z>M6<Dn®u. iBmmm^ommiziEm^mmm ttmnit 
sEUt. M®Mnfc<Di%w\zM.mmy3nm*ffiz.tcfkM£iP, mmm*^irz> 
20 ±rtu-$zftLxmfy£t>-2tim®isnxmm#Zf$.v, mBmmo^matm 
^M<D^^^zfmmz^^mm^tm±M(D^m^^nmm\z^^mm^ 
£<Dmizj:omt>2tizmmx'$>-ox, lEmmmm^ ^m^^^zs^mmcom 

&&fom&om%*M®i£wn!gx&mznx^u^mm&ft%ftL, mmmm 
25 ^<om^^tMmmm^(DmM^t^mm±^u-^^ift-vxmi2^itrc 

t>nr*o, iEiitftii '>iz<t%mm&v>mt\-m*im-?z>%i>mzg.-ox 
ftnw^w&iEmmmm.mxWLm.-2tix^i2.^m§L$f.ft%:^ lt^s e: t fc «t o , 
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fcnx^o, M.mmn&-t)\ tbmmfcfDmftmzimtzumzm^x 
ftmm&m*&Mm®nmr&m2nx^fc^m£WftZGLT^z>z\t\z£Y), 

^)v^-mm^m±-r^. l*%>> Km^<DWB**ntk\*imzmM**%.z> 
io £?ts.niiuzmnz-znrc®\z, toMmmmmz^xmmmommm^ 

*%w\z&zm3 (Dmrnx-u, %®ft<Dmtom<Di&m&iEMMnmz&>oxm. 
*)ttT£o, mmmnm^ '>fc<£>bm®fc<D&fom*imt%®ftizmox 
ftmmmmtfjEumwmmx&m-znx ^&v>sm$#£* vx^zz t t«t o , 

15 -?-©SMg|5^©SF*ilM{W«M©iE@ffitJMl©^©#*x^;i/^-^ft^SSx 
IE@^«#:fCJ;^T^^M©#Ial^^®$n^. 

fcm^D, Mummm*. >)>ti;<£hm®fc<Dmi*iffi*imtz>Bft\zw?x 

^■©M^©^I*I^^tB©ftMffi^Ml©»©#:^X^;i/^-^^SSX 

a J; o x n-m m © ^ ®& t/mm $ n s . 

*^HJfc<k5B5©m*Ttt, #[3#£ii>fc< <ht> intZ>®ft\Zu.-o 

J; fill ©MSs® £ &M%mnm \z £ 0 ttB $ fix ^ & v>@Mg&# § A 
<D&mmt>nx\,*ZZ. £ \z& *©SMS&#©A@i£i8JStl*jE&?5^fll 
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J: zfftmm® m&m \z^mmm^.m \z £ d sms m v^Mg&# *:rr sn 

% i *mfio)-mm<D%m\zm&ftm*ftDMMT*&zr.$;nm(D±g : 
^2iii $&im\z7*Ltc-&mmz&tt%m®m®&<D--®ft*^ &*lt 
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890ft> «Jfi©J^JBK:«SS6JCffi©jEffi©«5»^S^LfcHT*5. 
81 omit, *||«©»ffiC«**6fcffi©jE«0«S«lfiS3KUfcB|-C»*. 
HI IBS, ♦SEiSOflKffSfiSolESirtSSl/fcH-PftS.. 
HI 2Htt, *^Jt©»«SK:fRSffi©ft*©«tS*^fe5RbfcHT?»*. 
^13ilt *^*©»S8K««S6K:4&©^S©«l5«ric*3RbfcH*C**. 
81 4HMU *H*©»JBte»*S6K:«!l©M©*S«lia**bfcBIT*«. 
81 5Htt, *^*©*SBJcfllSS6K:fl6©ft«©«S«!ric*wUfcHt?»*. 
81 6Htt, *^JS©^lilfcff*S6fc:*&©ft«©«5«ri6*wbfcHT?**. 
*17Btt, ^KOffifcffSSaSftllCtilifrO-WftSLfcBT 

81 8@fi, *^K©»t8fcff5»a©H#**R«»©-«*^bfcHT?» 

So 

81 9Btt, ^Jfi«l~5fc«k**«i|g**«J6bTwbfcHT**. 

^Jg^J6~l 0lC«J:S*SMg*&*}SbT5RbfcHT»S. 
8 2 1B», H#«»R«*©il®«S#©nyx-5/a>*3RbfcBBT**. 

82 2HH:, #»*PI©£5lcte©iia©«SI#Jfc*jSbfcBT?fc3. 

8 2 3BJ4, *»W©S6K:«6©#@*«#©«rt«»»©»jg*^bfcHT 

82 4B«> *3fiW©*6lcfti©jEa©M«llJ*Sb&HT»S. 

82 5B». ***©S6K:«&©*ia«S*©firtll*»©»ji*wbfcHT? 

82 6B«, *56W©S6fcfi0jE*©*5»J«*wbfcHT»*. 
8 2 7BHu #58W©^fctt©£a©*£*Jfc£5Rb&BT!**. 
8 2 8 0H *»M©$6K:«l©*lilM#©«rt««»©«jSSwbfcHTf 

©8jt©-«*jKb&en?*s. 
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3 zit-LT m® % tifcmmnmfr 2 o§tiT^§„ mmfii 1 

nmtftmmmztiT^Zo mm&i iowch, %®mm&2 oz&t!£? 
iz%®m®tzMLTmmz-M<Dmmfoi 2, 1 swznztimmznx^z. 
mmfci l.omnmizte, tiii4t, zommmi 4 (DftMizmnzn 

fc^^mmi 5*J;[riiiS|[|f (Positive Temperature Coefficient; P 
TCif) 164#, HMv M 7 §^LT^LJ6&n§e:<!:Kct D&D#tt 

Mte£iz&K>nm<Dto&ifi~fe&±tfc^itm&\zy : 1R1 5 a^sigt 

«2 1tt» 0S*tf, #ElfrO«rtJB*&l4«^JBfciEa2 l3Wtt«-r4»-&fctt, 
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z>iEmMnfc2 1 a <Dmw\zsEM&mm z i bwm-ft>nrcffimzmLx^z> 0 
<D&mm\z&K>mis.i£*LT^z>o iEm^mm2 i b«u wlw, m&&8 0um 

-smfc&mm^n&r), z\nt><D2m&±*M&Lxm^xh&^o mz, x 
*)v*-®m&m<tz>\z\z, ~m^,h i , mo, x%-zti%v?-v&m&m\: 

&&mt)W$.L<, m&mz\t, n/uh (co) , wo , 

> (Mn) ,I(Fe), T^SX^A (A 1 ) , A^tfA (V) &&U^$ 
TlftO, 0. 0 5£x£l. 1 O©$i&fflft0MT;&£. fiSK:t>, 

t5L i F e P0 4 K £1bm^3L*)V*-%mZ'&Z £\ %<Dl;ftl£L^o 

m<Dmi$\ztez> £ $ iz^&L , BWLt£'&, mm^m^iz^x6 o ot;~i 
o o ox;<Di&m\Ki<Dumxffiif8.Tz>z.i:iz iop^sns. 
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ns. mim\z7khtc&?\zjEm2 i&&Tfg.m2 2H)m®znT\,*z> 

£WT3H®iim#2 2 a0M®JC^@-&SiJ® 2 2 b#KttSnfc*jfi*:frLT 

nr^s. mz, «fSttK^««fii»tt*^"r*c!)T«'bffSL^. 

2 2 a©JP^«, 6 /tm~4 0 Mm@$T*5CiW$l/K 6 nm 

2 b©JP#«,- 0g*fcT % 8 0Mm~2 5 0 /imTi5. i:©I§.|t AS^JR 
2 2 b^il$lft22 a©pfiSICttJt6nTV>-5»^lCtt, ^©^©JS^T 

>tt**3 2:t&<*»fl3^»ciR)K.jgKsn<5c:tft»5*. itiit irks 
nfc«^R*j^^<^>««7?#a-rs»^©*)&:6r, ^js:^ 

^tfens. &J8HQ^«r«S^«^©Mfi:J:d6^ffCDiS]K«)#(f 
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gkWtVXU, mZtt, n®mtf2. 10g/cm J PiiOfe®«t<, 
2. 1 8 g/cm 3 ^±Ofe©TSn«ct 0»*tVi o £ 5 ftX&g? 

10 (0 0 2) M(DCfl&^^^^55U 4. 0nmFi±TS5J:i« 

*Tc, (0 0 2) IOiSrm»0. 3 4 0 nm*in§:tift 
L<, 0. 3 3 5 nm£LtO. 3 3 7 n m£CF©$&ffll*rr&ft#cJ; 

15 SWu #g*tf, ^HCl&DTli (Nj ) &£cD^g£#7.^tH;:£V>T3 0 
0*0-7 0 Ot;«l/, ##11C~1 0 CCOjiSTS 00 < C~1 500 C C£ 
T?#i&LTiI0i&g£OB#F^~3 0RtF a mft^JtbM-r-5i:^t> 2 0 0 Ot; 

$f^D<«2 5 o o*c£U:k:;ijn??&u ^©ms&M©itF^^-r§^t 

x-mftm-?z>z\t\z&r)%t 3 nz>*-)vm. 7 *7 7 )ih tuatm® m^mm, 
%&m%&z>wzx?-&M%) , mmm&, mm, it¥mm&?z>z\t\z£.r> 

SBlRlLfc^t^D, ^ 0©t|«) 5 0 0 t«±T0*O^i» tti.t>%M 
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*/*u-u>. 7^7i?>, #;wty-;h 77U^>, 7it^>, 7xt> 
*»fftons. fit/, mA«J:0mM®Kv>Mm££ft«ett, 

»a*fcJ&X£fct>T»4T*ca:*»&, *©aD»fc**fc$JL*»#j£att3. 
£oT, co^JLfc«fct), U^^A©«K.«j»Ri6:*tJtffU*L<3a:St*te. 

H^Mtt^^tbTtt, (0 0 2) ffi©®|13fif#0. 3 7nmPii, gSgl 
#r. 7 0g/cm ! ^§^t, 3^*T©^2t&#*r (differential 
thermal analysis ; DTA) C^^T 7 0 Ot«llC58|it-^$§§ftn fe 
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-7 0 ccT^btfe (sii^^fbiiS) S^lt- 1 0 owmmud 
0 ox^-i 3 0 cc u £©®g£o~3 o^nass^TscitfcJ; 
off 5. tmat, Butom, •»awi#fi»g©MTfToTt>«kv>. 

Jit, ^U7-fe^^>SSV^i^ l J/^7xnl^>^ ( Jf(D^^^^lli, -fe^n-* 
*SVitt-t©««#, 3-k-S8».fir!B, *MJ->££tr»P*HB, ;^f'J7 

swfflbfc/t'fmn-^asfinsjiifeTjts. ic, xmm? (h) t 

JBSSITF (C) ^©K^ftJtH/C^fllfctf 0. 6-0. 8TS55ih!yfl: 

^©^^f'*lj-?>mS©^««3 %K±T$5Cimi<, 5%^± 
T'»n««kt)jeF*LV» (^W¥3-2 5 2 0 5 3^##i) „ »*©£=&*«:■ 

K*#»©isa*jBfc««*4-^, 2ma±©fr*¥fc*^TJiii»fl5ttK5ff© 
mm, mm, &&&%m&&wzzn$®m&tei*<D*mm£Etiivy ; ? 
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i 

<Dm, #n¥3 - 13701 o^&fgfcfemsnT^su > (p> tmmtmm 

£©£5&&Hfc3W*¥g#:£bTte> 0J;tfcr> XX (Sn) , $ (Pb) > 
7;i/5^^A (A 1) , -f y~J*j ( I n) , y-T^ (Si) , MIS (Zn) , 
ry^y (Sb) > ifX^X (Bi) , #'J£A (Ga) , ^jv^-va, (G 
e) , tSU (As) , ^ (Ag) > /\7~V& (Hf) , $>;io:i»>A (Zr) 

43«ktf-r y hj'sa (y) a*#£tfe>ft£,, cineo^^^svi^b'&^tbTtt, 

Witt, fc^Ma, Mb, L i 0 , Wifc^gfcM a p M c , Md r T^Sn* 

«TI6&&JR7G*:&«J: W.*#7C*«D 5 * ©4>ft <ifeil$gL > Mb 
ttU5 i ^A*i^MaKn©^JR7C**J;OT*#7C*©5"6^&< tfe li$ 
Sb, Mcte#&Ji7£§?l©4>&<<h i klS£Sb, MdttM a^©^Jl7C^* 
£tf¥i£#5tift©3*>^&< £fc lSfc^-f. s, t, vu p, q£«fctf 

'rOfctt-ttt-^flsXK t^O, u^O, p>0, q>0, r^OTfeS. 

ft^i«l<, ftfc#*bv>©tt$r-f3R**wa*;C > *&«-en6CD^ 

n©«k , 5^-&^*aviW:fl:-&*icoViT*#wic«*«|swfti«, l i ai, a 

ISb, CuMgSb, SiB (> SiB,, Mg,Si, Mg,Sn, Ni,S 
i, TiSi,, MoSi,, CoSi,, NiSi,, CaSi : , CrSi,, 
Cu 5 S K FeSi,, MnSi,, NbSl,," TaSi,, VS i,, WSi 
ZnSij, SiC, S i 5 N,, S i,N f O, SiO, (0<v^2) , S 
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nO, (0<w^2) , SnS iO P L i S i 0*5U«L i SnOftt*^* 

nommnm) ^mijej;o t>ffiv>i$£T?ii«2 2\zv?v&&Mifimh 

V>T&®2 2 fcy^£A&JS;Wti}t/T£D, £ft2 2©M«, U^tfA©® 
B U^A&JSOtftfl • gHia5§t^tO»T 

U^A&JStOMW&ffifg^RfcbTaifgU Uf 1 * Afcftfc • MU^mta 
15 ft«*r»tt»J5 t ^A^«5i*«fHJ'r-5R©»Wta:'3T^*. 3i^mmjEt 
H3©li, «»3^ia*«JR»K:36:ofcKf©llia»*JE**&L» #0;U;f, 

mxrng (tan^) ©j£8e>&ttft©-o*e<&* ru^^A-^mfts^ttw 

«iwh*7-f>j (sba g 1 1 o i) \zmmzni£mznz> 

mj snfcfB?a©ii@K«£E«kD'biaviftjEsj&-r. *&&-rrntf> =&€*© 

£*±4. 2 V&T©«Bl>3©-«lC*V>Ty^*AS!RK • *KTOfcA**m 

£ft«, ft@2 2fcU 5 L ^A^MS^W$-&5<hV^^l?ttft@JC'J5 i '>A 
^JR*SV>ttU ^CyA^SfflVifc^oy^^AHJfcMtB*-;?****, 'J 
5F?A£©E • [HJ8ipItg^ft^^ii6ffcy^^A^II?£«fai$-&§J; i 5{CUfcCi: 
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miiz. ft*©U^£A-#m^TttU^A&JI£i3-£^ffi£i§:5£t# 
air^iTftS. ?&3 \Z, ^©U^A^&mtfiTttU^A&JRCiffttt •» 

mmtf&vntt&K m a±m<Dmm *>* * < * § £ ©- & u « a 
\zf£%ffi(Dm±mmm\z&uT£kM2 2 \z^mt^> u ^^A^n©ft^Kfm^s 

tt, y^*A*lft* • HSiWffi^AS#^©^m^S|g^©0. 0 5««±3. 
0 BETFl? 8£ £ ttiW S LVi. U A^R©*f m**J*j|*« <ht£*© U 3 1 
£A-#m?f&t|i3!l©F«1^£i;TbSV>, ^^:ji^§t^Scm#S^+^fc^ 

rf^AOEfciSS • «K«B**«**V»la£U^i>A^JR©*ftB«tt«»WIC^<)a: 
5*5^5. ft*, £ffi*m©&«£Sf8*«, 'J^">A&Jg£#@ 

»T5femi/fci$©*»a*>6*»&n*. fi@*m©ftm^«&#fcju 
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#Uifl/>tt, 1 0 0"C£U1 6 01CfilT©*HrtlC*V»T^y 
-*2 3S*ifcTS*miLTffSLv>. £&, #uynEU>fcffSb<, ffi 

«K*MttttT«tt©fi»58tt*«*S*b, ^-fctfU* 1^7 *>»)«*©» 

15 fitW8tt**SEi:UTtt, x#>, U >, v>-*5sU>, 

7 5 7 >r >fc if ©«»58ttKJtt»5*fcttj|* ©Iftfl:** 
*ffl^*dt5&«T!**. #U^P7W >a^»tfi»38tt»«i:©E*«'&t4, 
M#©£f|-£ 1 0 011%tlt, ^'JtV7^f >ilj*»j5«l 0S5ft%&±8 0 

3SUtI/7^ >fflj«»©W«**«S^^lc«fcDriEa!-rsiRK:l4, ->-h^ 
<7©i^ ^ty7"ttWAtf0. 1 mma± 5 mmKTitS C t#ff * 1 
25 8»biHbfiflE«l 4 0'CW±2 5 0 , C^T> }¥ L ffl b 3Ig 2 c m/#& 

±3 0 cm/»HTtt8J:t#IF*lV». 

7K, ^©^©^TO#(CiIS^ft6$#-57j^, *fctt»*T?frSJLfcn-;nc* 
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it, ^y$>, a*i*->, ^^>&af©ftfl:7K*, mt*?v>, mmtmm 

m*<Dm&&nm&mmifitfv*u7j >ummi o onmmznhxim&m 
tnu-^2 3i:n &tt©m&ST&5m«?&#^g$*iTv>s. z\omm 

tf» #7Mb-&%«k9fctK 2 5CfcmitWlO. OmPa-s&T© 

*««»x * t 1 ^ fc «fc k> Km a «rit © i a * tc it 2 m&>± £ s& l & t> © # 
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1, h*->X*>, xh7tHP77>, 2-^fJI/fh7kHD77 

X 1, 3-mV5X 4-*g\Jk-l. 3-W;5>, ffl^fJI', 

^fc-tf^-K 7-fehxh'j;k yu*nxhu;k 7^zhU;k ;* h 

V* 1 ?!^ J -Nd^X ~hDX^>, XJP*7>, S*** 1 

;i/7j-/j?^- h <D'pfs. < £ h l m*m v>3 £ tw$ 1/ ^, 

Uf)AltLTll LiAsF,, L i P F , , L i BF 4 , L i C 

1 0 4 » LIB (C 6 H 5 ) 4 , LiCH,SO,, LiCF.SOj, LiN 
(SO, CF 3 ) { » LiC (SOjCF,) LiAlCl,, LiSiF,, 
L i C 1 &«fctfL i B rltZifimiifbft. cn5©5ft<0V»f n*li*fctt2 

0mol/kgPiTT*5tt^*L<, 0. 5mo 1 /k gJSU:T?&fttf«fc 

mm^m^xh^. ^)v^ommn\t, -ft>ewsiaTims/cmK 

&*. **M*$Wfr&«iUTMU tf'JT^ »J DXh»J #U7y 
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U^*Ai*©a#*tt, *##£|s3*fc» MK#LT3. Omo 1/ 
kgKTT?»5Cta»ffSb<, 0. 5mo l/kg£t±T*niiJ;?UfSb^. 

flb> 2:cTirtitvj5©tt, *tt©»a©#**ft-rs©TM:fc<, 

<*>e*tt&#T*%>©sjKx^trfcj&:Tr**. «fc 
^t, hig^-^^^^^->e^tt^wr-5fe©$ffl^s«-&{ctt, ^-© 

8**JI£*iB£L.TjE*£3W£SI«U C©IEM^J*N-^5 1 Jl'- 2-KnU 
F^ZomMtzftWLVTl-Z HK©jE«#jflRU?i;-£TS.- CVJEMtrM 
5 U 2 1 al;|$lW$IKtf:»^ a-^-:/l^$t 
D JESSES! UTM^Ji 2 1 b*#jfcU jEU2 1 £ftW£. 

£*m&\sXM&Mzm&L, z.<DM.msm*N -*?)\,~ 2 -trn y 
^©^fci^sirbT^-x h«©ftfls^?ax5u-i-r*. toti^^u 

-*ft«*UU*2 2 afc&*b»3WSttjft3tffc©5, 0-5-7*1/^21: 
«fc 0JEIS^MUT^S-&^JB2 2b^Ml. ft@2 2*ff»"TS. 
«tr>T\ IEtt**fl:fciE«'J- K2 5 S*£fc£lc,J:DttD ft 
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2 1 tt!2 2 t*tnV-f>2 3*4l*LT#lsiU MU-F2 5©ft«gB£ 
££#8MSl 5i:MT5i*l:, 6 ©ft^SBfeMft l 

IT, ^lHlbfciEM2 l*mi2 2 *-**©»»« 1 2, 1 3T^*1M 
1 1 ©ftS&KJRIftf 3„ 0ES2 1 2 2£m?&ftl 1 ©f*3g&JCJRiiftLfc 

©5, tiftftSmffl l©ft»feftXU.t^^2 3fc£g$ii:£. *■© 
0*>, Mftl 1 OlDSICtiil 4, ££#^$1 5*£tfM&iftS?- 
1 64j57^y h 1 7**l/t*U4:tl:J:DBilt5. CtlKiD, Hi 

^c7)-^m?as, Mft^wtii, stents. 

«U -tni^-* 2 3l:tI$nfcW£fLT, £1\ A^£#J® 2 2bt: 

H0K«JBE««ii*t8«JBE«fc»5'bfi^JR*K*5^T, 3fe*M#y ASK 

■^©JEMteU^^A^JRStffffil/ttft*. ^-©©S, 3(ti^7t5STi 
®2 2fcttU? 1 #A&JS)&**rttiL-ttW-<5.- JltlfcckO, Hfr&ftJJf 2 2 b©*MR 

#<r>T, »«ftff3t,- *?\ A@2 2{C*lfffiLfcU9 1 ^A^*i't'^>i^ 
oTfcfflU 3W*«nfci*«^l/T, IE*£SIH 2 1 b fc 

Tamtt'Amm \z mm* nrc y ^ * a -f * >amn v , mm®, s # b t m^si 

Jf2 1 b\ZWiffi-$tlZ>o <fcoT, £©-&*«itt, fcSfc^WfcfcttibTtt* 
tt*©V>fc«>S U 3^ AH&««i:fe«J;tf »J ?V A< ^>=:^m?t&©M^©^tt, 

*£ll©*Mr?tt, 3S3 0fcg5S;WK:3Sb;fc:<fc3K:, i@li#2 0O 
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TH§iEIIi«:2 1 a*«tf«CttJ;0. C Oi^AOjEg|i«# 2 1 a<fc 

fcfe*©*Ktt©*IffcjE«£»Ji2 1 b#fctf3nT^&V*M*«*2 1 a 
#®S@#2 0©8fl.Ji£4>fc< £fc lJSLT^S©7f, C©IElifttt#2 

^«fc«*r*&£LT, «a©j»****ia»'r*e:t«»Rrtita*. $&, 

£©IE^*m#2 1 aWot, ^lEim@#2 0 ©S^M&®^TVi§05T, £ 
©**M©iE«*tt#2 1 a«fc0t>rt««©HHfl9fcjg«*fc^f *#HI«ff 

12 1 b#Jfc#*nTV»a:V»jE***flc2 1 aj6»2J«SM0#^T«5 
•rntf, jES&«#2 1 a©«ftH©MJPtr£ffiL©$3- (pgM®MgB#2 
9) £^ftJ;OfclJfftffiffi!!©*®aitf#aiU©gB# (fr®8M8B#2 8) fc© 
*B3BfcwLfc«fc:5fc)m#t**tt]L©M**#2 1 aftflWMIlci 
i?£i3:£:^-£-©2^g£ftD, d©2/§<£> (2fi©) tf *tH b©JEM*@# 2 1 a 

fco^*K«ii!a*T«ft©*»se»ftiaa-j-*!:t«ti!i?, c©2a© 

tt*iHL©jEtt*«#2 1 a £Dfcfl^{ffi!©flJ?WK:i@S#fc^#T£#®mg 
#2 0©^S«lii«|5»T*S«(Bfl|jgS, C©2a©tf£fflb©jE«£*#2 1 

ate«fcoT«?6©^*^6toA6n«*^W&»*^tt«»j6:£^6fiitt'rs 

£©,£-5&#[Eimm#2 OOJI-IS, M®gM£B#2 9© 
mmmm&2 1 aT?S6t*SH (£2) teHr>T«3i:fcfcJ:D, £©J;5£ 

#4 l/TO#ai*K-fWMii*K-«jtc!)4 &ft«l4±-©ttlf £:& 
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mm) 2 2 b£&ffibfcV>£S&«#2 2 a©frjS*MfS#3 lOMSftfl 
5 «K:aifflS*a*Jii:LT'b«l:^. i5B0t:Sbfc<k5l:, 

S#2 0®Si*i^-e, IEffi£8iJJS CEffifiN&HB) 2 1 b*i*l/ftHiES*l 
#2 1 a©)tS®MgB#3 0 ©£ffi *rtHfflH*m**S#|jit life «kV>. CI 
©<£5 JCfS D> £©A@£im#2 2 a^fc«IES*m#:2 1 a<fc9*> 

io «*©*ftfc*w*«rt«©ft«^«iJi*fcttjE*^ffli) 38u#**n«cfct 

±*3t*-r«J:t*«T#*. n©<fc5fcM«ifc©»'&fcl3U *»**© 
ft$©#ls!S@#2 0©^»3^»V»fc», «£*©grt^©^S^JP2 2b*fc 

\tiEm&mm2 1 b*ui©*#i»*r-5«w-T'b, *©#i»Lfci:a:fcj:*#« 

«&&£©*££ 0 fe£££m;f&fe©<»:&5. £fc^©<k 3ttx*^-M 

ism$-a-T^?tb©^m^^$iHiii-r§«hvo^fcoviT i b, ssfcMfcfe© 

20 T«BjR***l/TV>*. |g5 AS&itflgB B0Tte#lHl«M#2 0© 

D^*r<aa-r*fc«>'K:, «rtjste*T©^»*»^TwtTv»«*t, 

^fcfcJU »5AH*«k^5BHTfkrtaK:#1BbTV»*friiiM»^3 1, 
3 0©affi2 3L&«tt«*T«ia*Bfc2 0©#«S9I^TSlUTfe 

25 »6BK«5jC«fc«bfcJ:5lc, ftBttMJR2 2 batffiiB-fcfc&ftStl 

TV>£V>tf*fflU©Pfffl«S»#3 2*«»W6nfcftS*«#2 2 a tjE«#» 

121 bjvwffl*fca*an*rv»ftvi«j#ffli/OiiB»a»»2 7#««w-6nfc 

IEffi£tS#2 1 a t^tAl/-^ 2 3 S^LtUlt&t.OltioT, ^HUgS 
ft 2 0©«*fl£lfl&3W*tft£U:£Sfc:B5C:£fcJ:D, ^?&|*|gBT©@ 
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a&£ztMmmnft2 2 a&r)hf*imw<Dmntmz&ninzw$tzm®nmft 

£f C©«fl.ffi©ty£fflb©ftiy|«fc2 2 att?#tBb©IE@M#:2 1 at 

^ittWciM^scsfflT, c©«^«k o fertH«©*R«fcg**fc:»4** 

S2 1-^H@2 2tfM^t>tl%o 
M2 ltt, UTiCSlfci^C, 4M*©1E&M#2 1 a©^#|S]©- 

7*J»W6tlT^*. £©$£, WHII»»2 7!jt, Illt*2 1a^I 
*«#2 2 a*t*C#BbT#0**#2 Oft»j«lxfct*C, -e©gftJ5£ 

*8Hfc*bfcJ:3fc/#tt©iES*«Kc2 1 a©«;frfo©-j| 

2 8*««W6nTV»*. £©*§£, IES£«fc2 1 a*ft«Mft2 2 a%£# 

2 0©«rt««fc«iH£tt*Cifc«tO, J&3 0fc^bfcJ;5fc#|Hl1gS#2 0 
©*£#M3ft«. 

2 i atfgiasft&tfrfc, *©>i-B»M«#2 8©asR:^fl crfcfe5£ia 

«S#2 *l***^tt*ftK±fcHr>TB3J;3&«©WB». 
MS&#2 9*RttT**, Jl©iE@mfi#2 1 a$ftlit^2 2a^^f:i 

B*«#2 0©&fl.MfcjE@-&aiJl2 1 bft^tt*rKltt»2afcjE«*m#2 
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&ffi-TSIE^iim#2 1 a©— JSfctt, M®EM^5>2 7SKtt5t*t:, &f*9 
ai:ttt5IElIi#2 1 a©ffi*gfctt, fr®flMgB#3 OfcigtfT, C<D1E 

JS£ftftJ3£T#KIE«£aiB2 1 b*»a**nT*6-riESfttt#2 laCi 
B^gtHLTV>S«|jg,©#lllM^2 OSMfSilt^tS, 4*fc!*5t (ft 

tfickD, ft5BHK*bfc«fc5fc*£©«@fBffi#2 0 £#Ttr 

# 0 £ 19 fa*? 2> ft ft « © $ # fc tt ft 5 B 0 © ft ft ft © §5 # fc 3* b fc <fc 3 fc #T 0 Eft 
Iffcift V>©T, H«ffl*J&fc$3tt3ftftffi©»#K: , b. it® 
Ma^3 OSKW-*JlittS»*WT?**. Tfcfcfc, £©<fc5&ftftJl©;i£M 
fcIE*&jWB2 1 b*«^$nTViT"b, £R»tettS*;&fc«5bfcV»©T, 
15 c©»^©#itt&jEffi^SIB2 i bS#«-r*j:tfc«kD, mm±#tbx©x 

\ziEmmmw2 1 a©wis«M«^2 7*fc«fris«s»»2 8^saii-s#i3i 

20 Oi^Uft ftftJ3fc«&ffi£S#2 2 atf^ffibTHS. «£t?T, Z\<D&512. 
m^\z\1. g|Il«ffi#2 0©*T?ftftfflK:MTSaS&m#2 2 a©JS«K* 
ftl 5Hfcwbfc«k5a«rtffl©ia»lc»«-r*»»K:frlB«S«»3 1*18 
ttntt«kv>. $5Wi$5l:iiIi^2 2a©M^oi^l:Mt5aa! 
fcpnB*S8# 3 2£a§!ttfcSgl lHK:aRbfc«k'5ft«S*ri5©aS2 2ftfflVi 

25 Tfei^. 

ft«2 2#ftflJ3fc#ft-rs*Hfi©«'&fcHU ftl 2®fc^bfc«fc5fc 
2 2a ©ftftji© 1 ffl#fc#fc?-*«#lCIi5]iiftS»#' 3 2 SRIt* 
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2 a©*ftfl©lfl0-fc#jSTS»#fcfrffiM»#3 3ft«frtactK*0, 
»8 BfcjKLfc«fc3&jE«2 S«jS©*^fcra«©#JH£ft 
*Ci#"Pt*. £&> Ml 4HtSlfcJ:3lc^i««#2 2 a©Jt®SM3B 
#3 3 0S6fc^«i:, «Ha*lfcfc#fc*©friB«M*»3 3©3SfcttR« 

© f£ ffl * 'ft Z> £ £ tft T- # S o 
(^IfiM 1 ~ 5 ) 

*?\ UHRU^A (L i, CO,) fc#»3/t;H* (CoC0 3 ) L i 

iCO, :CoCOj = 0. 5:1 (q£JU*) ©Sfl^TiS^t, 
0 0t;if5^i^UT, U^tfA • 3;WM*£«fl5fc (LiCoO,) 

fc. ftStifcU^^A • an;i'M*'&»ft;«K:ov>TX*ia*f«je*ffofctJ: 
5, JCPDS77-fJHlSi$nfcL i CoO, ©K-££«k<— &LTHfc. 
#V>T, £©'J3^A • 3A;PMt^ttfl;«j*»»bTU-1fIiI*fj*Tft6n« 

-7A$S«J;Dfc£IEM3l1ift2 1 afi5IIIfc«-|ci#H«iat, u-friTV 

7,mxBm^m\^xjEm^nm2 1 bsjg/*u 7 4 ^m©iEM2 1 

MVtzo •€•©©•&, M*«#2 1 a©— SlklTJl/S -<7Aif©IE@iJ- F 2 5 
tt«AJSII«»*9 OMXt, J®^jTfe5#»J7^'fblf-Ux>l 
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«Tffi8fifcSLTftff£5WJB2 2 bZMf&h, Bfrl 3 0 /!miDftl2 2 *fls« 

IE&2 l&«i:tfA@2 2ft**HP*l«MKl,fc© , &, JS#2 5 umVW&lL&tf 
5 UX5 1 l/>®#7^;i'A<kO^S-fe/i^-^ 2 3£/BitU A©2 2, 

^23, jE«2 1. -fe/tl/-^2 3©JHfcfltfiLTJ:©flllflc«#«lC*ftH 
#01, ^812. 5mra0ilHliIft2O*fpgl/fc, 
#[5jm®ft2 0£#g3bfc©£, 2 0 £-**©&&« 1 2, 13T 

A*U-H2 6**»fffl HC»»*r*t*fc» 3E*U-H2 5*5fif^# 

io rai 5£$&lt, %mnm#2o*~ytr)Vib?gvtc&iM<Dnmfii 1© 

fc, mmMmtbXL 1 PF« S lml /dm* ©£«T*»3'Sfc*>©«ffi 
V>fc. m»^©ffiAStt3. OgiLfc. 
15 ttfflftl l©rt»fc«*«*ttAbfc©"5, SIC777r;H$i*Ufe^ 
7^ry h 1 7ftfl*LT*iMtl 4**»ffil .1 fC^LfeSJLttCkt), £16011 
~5 IdOViTitSl 4mm, AS 6 5mm©5>xU-n— ;i4H:i2MMlftfclfc. 

c©«fc'3fcbT#sn&fc«ft©ftfc***«fcbfc. *fc, -e©£&&mt 

#*fca^>TX*;P*-««SJHUL&. £&^ft©80£«* 2 0 0mAT4. 
20 2 V*TCCCV3femSfrV^ 2 0 0mAT3. 0 V*T?tt«fT'3 fcV»5aSfl[ 
**frfctt)ebTfrofc. *fc» 6«m©JBEJ8fc<k*3S$*58ffiStt, 

sBi:snT56ffl*«*i;* , b©i»«sn*. ^nt, zLv&sfcHn&mmrz 
2 c©mii&#T£ms5;femi/, #B#wft«jE-?&&4. 4vt$-piifci, 

JEe*fcBl/T©ft±ttfcHl/Ttt» *3fc*bfc«»Slim#©±fc««Lfc«, 
JiniC^#«©*tl*t 5 mm©ft«©«rSSltft:§!5*SCTT, *«H*3ttT?£»a« 
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<*««1) 

uCHa^lTlt 1E&2 1 &ft7HfcjKbfc«fc3fcWiBM«#2 7j0tRtt 

tfRttBtifcfeCfcU cn6*-fe7tl/-^2 3£:frl/T«JlLTg|5|U ^6 
Hfc*bfcJ:5&#BM#2 OfcJMfcbfc. •£©&:&, ft 1 9 0fc^bfc<fc 5 
l:v^Mltt9 9 0mAh, xW-^tt3 6 6Wh/l, ^Wfifttt 
1 1 O-Ci&ofc. 
(HiS0iJ2) 

H©*IM!2THU IE@2 1 S» 8 HKwl/ & J: 3 ftiflWIM 2 8 
P>ntch<Dt-rZtmz. £©IE&2 1 £ftl 2@ICSlfcj;5^@2 2 
tni/-^2 3 ^LTiiU, IE&2 1 ©M-MSMTO2 8 ©£®j&igftffiK: 

OfcJB/fcbfc. ■*©«*» ftl 9Hfc*bfc«fc5fc» MMttl 0 2 OmAh, 
X*;M=-««tt3 7 7Wh/K 1 1 5ttftofc. 

(gums)- 

£©*fls0!l3TfcJu IE@2 1 *8 8HfcjRbfc«fc3&fi-iii*Sa#2 8)WRfr 
6*lfcfc©£1-*£#fc> ^12 2 511 5HfcwbfcJ:5&«rtJ5fc»JS"r* 
&gfcK-jg@MgS#3 l3W«l*6nfc'b©tb, IES2 1 £A@2 2 ££-fc/1b 
-*2 3Sfl-bT«JBbT*iabfc&#fciEtt2 l©tf-|BgSg&#2 8 ©$i9#S 

*^j«fcftiB-r*«k5fcRftL, *na*m±E©**m tra«fcbT, ft3 

HfcSbfc«k3&«iS©£iatMfl*2 0ft#Jfcbfc. ftl 9Hfcjj?b 

&«k5 fc, £&£S«1 0 3 OmAh, X*;M?— flfflElia 8 lWh/1 , fl-g 
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^^^t^^^siw^nBoa, M2 

lk M23fcW^23**U«bTMbfcWtM21fiH 

sum* 2 9 o>xwm*kwc i »«» KWU *nan»± 

bfc. JH1 9Btabfc*5t, 0 1 OmAh. X** 

^««3 7 4Wh/K ft*#Mtt9 0T:fc&ofc. 

, oWM 6Ttt. E «2 1*»9Bfc#bfc*5«HlrMa»2 8** tf 

tt«l*9 9 0mAh. x**MW8«6Wh/l. ^ 
(Jttfcflll) 

9Wh/l> «$tta«ttl4 0 < Ct^ofc. 
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©£j|«5©ft£#a£tt8 5tJ£fcoTfcD, M©3fcilMf|£JfcifcbTW6#fc 

10 ^$nfcD-r§fe86t^^e»nS. e:©J:3ft:**ll«*J:^it*W©te*^6» 
**jK©»»fcfl5««»fcJ:n«, x*;i/*-&g©S SfcfciaLtftSfc-rsi: 

15 ±K©3MMll~5i:H«fc, ft»M*IWeb, *©Jfe***fc^«fc3l^ 

f^xfe, ±ia©HiS^ i ~ 5 tft&tefr -pfc. 

• SSte*#»fcf4, M2 1 fcbT#H#±E©£*«l~5 tR«TTMfca« 
fS2 0/im> «4 9mm©'b©*fflVi«i*fc» A«2 2 ib*C#K*«±E© 

B#Mfttt« *©*5a:*STjE«2 l**V»»ft*2 2©±fcft*bfc. # 

-tf*-K ijm*OLlPF,**n*n5. 8 

wtl 25. 8wtX, 17. 2wt%, 47. 3wt%, 3. 9wt5£©Jt 

25 t?e<&u um*8 otjfc«jsb&#s»#bTvOMK©»*s»fc. *<om& 

&tt©££iEM2 l*3V>ttft«2 2©±KK**-7b-F£fflV>T 

Mb, 3 5"Cfi«a*T?3»iaift«s**i:fcfcJ:D, 1612 1 £A@2 2©^ 
n-enfcjss 1 0 nm<Dm&mmnm4 ostfc. *-bxiE@2 1 t^S22t 

fc-fe/tb-* 2 3 £;frbTiiJlbfcfc©£&JPI?§&£Vm$Btt&ll«&£fr£> 



PCT/JP02/02586 

WO 02/078113 

31 

M»j,-H26mU Zlft«BLT*r 0 tttf Tfr< 
£5 HUT, ^m&fln?ft^&# 3 0mmX5 3mmX5mm0, £17 0 
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